ABSTRACT
INTRODUCTION
São Paulo is a state located in the south-eastern region of Brazil. AES Eletropaulo, ELPA, is the utility that supplies 38% of the energy consumed in this state, representing 11% of the total Brazil's consumption. The company serves 5.7 millions customer accounts within a service area of 4.526 km 2 . The power system consists of 141 Substations, 1700 km of Transmission Lines, 1720 distribution feeders, consisting of 17000 km of overhead primary feeders, 18000 km of overhead secondary networks and 8000 km of underground networks, besides over 180000 distribution transformers. These equipments require 850 emergency maintenance services per day in a total of 8544 work orders and an average of 25.000 inspections per month. To handle this job, ELPA counts on 800 crews in which 40% of them are from electrical maintenance service contractor companies. This maintenance policy is adopted to streamline the system operation, but the effectiveness must be measured. It is known that the maintenance work of a crew influences in the annual reliability indices and a bad service causes, in a short period of time, outages in the system. This paper describes a Maintenance Service Management System, MSMS, developed for AES Eletropaulo, to show how reliability performance of the electrical system is strongly dependent on how the maintenance is handled, either by proper or contracted staff. MSMS were developed in two main modules. The first has the objective of assess the ELPA and electrical maintenance service contractor companies' performance. The second module assesses the services of a company with low performance indices to determine what has to be improved.
The fuzzy inference system developed for the assessment process and the results of its application in a pilot area is described in the next sections.
FUZZY INFERENCE -A BRIEF RESUME
This section will present the foundations of Fuzzy systems [2, 3] necessary to understand the process developed to assess maintenance services made either for contractor companies or by ELPA's crews. A membership function (MF) is a curve that defines how each point in the input space is mapped to a membership value (or degree of membership) between 0 and 1. The simplest membership functions are formed using straight lines. Of these, one of the simplest is the triangular membership function (trimf), and it is nothing more than a collection of three points forming a triangle. The trapezoidal (trapmf) is another very popular membership function. It has a flat top and really is just a truncated triangle curve. These straight line membership functions have the advantage of simplicity and for this reason have been chosen to be used in the assessment process [4] . The next step in establishing a system of fuzzy logic capable to assess maintenance service is to define what operations will be used . In this case, EQUAL, COMPLEMENT (NOT), UNION (OR), and INTERSECTION (AND). In order to do this rigorously, we must state some formal definitions [5] :
 1: Let X be some set of objects, with elements noted as x. Thus, X = {x}. For example: Maintenance_ Indices = {Productivity_coeficient, SAIDI, SAIFI, etc.}. defined by fuzzy sets on the ranges (universes of discourse) X and Y, respectively. The if-part of the rule "x is A" is called the antecedent or premise, while the then-part of the rule "y is B" is called the consequent or conclusion. An example of such a rule might be "If the productivity coefficient is high and the annual interruption per customer is low then the contractor is good". Fuzzy inference [1] is the process of formulating the mapping from a given input to an output using fuzzy logic and is described by the following steps[6]:
Step 1 -Fuzzify Inputs :The first step is to take the inputs and determine the degree to which they belong to each of the appropriate fuzzy sets via membership functions.
Step 2 -Apply Fuzzy Operator: If the antecedent of a given rule has more than one part, the fuzzy operator is applied to obtain one number that represents the result of the antecedent for that rule.
Step 3 -Apply Implication Method: The consequent is reshaped using a function associated with the antecedent . The input for the implication process is a single number given by the antecedent, and the output is a fuzzy set. Implication is implemented for each rule. Two built-in methods are supported, and they are the same functions that are used by the AND method: min (minimum), which truncates the output fuzzy set, and prod (product), which scales the output fuzzy set.
Step 4 -Aggregate All Outputs: Aggregation is the process by which the fuzzy sets that represent the outputs of each rule are combined into a single fuzzy set. The input of the aggregation process is the list of truncated output functions returned by the implication process for each rule. The output of the aggregation process is one fuzzy set for each output variable.
Step 5 -Defuzzify: The input for the defuzzification process is a fuzzy set (the aggregate output fuzzy set) and the output, however, is a single number and so must be defuzzified in order to resolve a single output value from the set. The next section will describe how the process of assessment of the contractor´s companies was developed.
MODULE I -COMPANIES ASSESSMENT
The main objective of this module is to determine assessment fuzzy rates to qualify companies, using the results of a Fuzzy Inference Method, based on some indices collected after the execution of services in feeders under their responsibility, personnel accident and training rates. The performance assessment is done considering two groups of services: maintenance and emergency. The sets of indices considered to judge performance are: Each index as a fuzzy variable has the following terms: low, medium and high. The figure 2, shows the process diagram. The memberships functions used for rating performance is shown in figure 3 . Twenty four rules have been created to perform Mandani inference. A few of them are listed in table 1.
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MODULE II -SERVICE
This module measures, in annual basis, the main emergency services quality of the feeders in a of module I. A group of 14 services have been chosen for overhead and 6 for underground feeders. For each type of service and for each company, a research was made to survey data of how much times the service has been done in a period of time (FRE), its mean time to repair (MTTR) and the Productivity Coefficient (PC) of the single service. These three input data are used by the inference method to assess those services. Figure 5 shows the process. The memberships functions used for rating the service are the same of those shown in figure 3 , for performan Twenty seven rules have been created to perform Mandani inference and a few of them are listed in table 3. The next section describes some results of the assessment of two contractors responsible for the maintenance feeders.
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